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Publication Number: 10-282451 (JP 10282451 A) , October 23, 1998 

Inventors: 

• OSAWASATOSHI 
Applicants 

• MINOLTA CO LTD (A Japanese Company or Corporation), JP (Japan) 
Application Number: 09-086264 (JP 9786264) , April 04, 1997 
International Class (IPC Edition 6): 

• G02B-027/18 

• G02B-0 13/08 

JAPIO Class: 

• 29.2 (PRECISION INSTRUMENTS— Optical Equipment) 
JAPIO Keywords: 
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Abstract: 

PROBLEM TO BE SOLVED: To obtain an oblique projection optical system having a large angle of 
view, high magnification and a sufficient oblique projection angle and capable of being made compact 
by shortening a lens diameter and the entire length of a lens group by making the absolute value of an 
angle formed by a primary image surface with a secondary image surface satisfy a specified conditional 
expression range. 

SOLUTION: The image light of the secondary image surface (image surface) 2 is obliquely enlarged 
and projected to the primary image surface (object surface) 1 by a projection lens group 3a. A light 
beam forming a larger angle to the normal direction of an enlargement side image surface out of the 
light beams emitted from the enlargement side image surface on the eccentric plane of the lens group 3a 
passes through longer distance in a lens medium nearest to a reduction side. The absolute value |.theta. 
(sub i)-.theta.(sub 0)| of the angle formed by the primary image surface 1 with the secondary image 
surface 2 satisfy the conditional expression range |.theta.(sub i)-.theta.(sub 0)|<10 deg.. Thus, the entire 
length of the lens group 3 a is made compact. 
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1. 89569E-13 -3. 94822E-16 

(2) £»fcLT^**##a>3o 

Nf = l. 48 7, v f = 7 0. 44 
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Nb= 1. 73 3, vn = 28. 24 

T?*>9, ±fS£#:£ (3) - (6) MWfcl/C^aW 

[0 0 54] {ff3^M»BlO&*Sn^ 

2&fcffi (ftS) 2©Wft*Wt, S^l^^XI¥3c 
(aot, H*L4v>i»c«ffi (ttffi) 1 \c®#>\z&± 

[0 0 5 5] tfl^^i3cH 
(WOBJ) 



(g r p 1) , lftOfrB5#*BS©jEUvXd*6,ft** 
2^^Xi (grp2),^ (grps), lfcOtf 
B**lO*l/yX^fe45»3 UVX|¥ (grp 

3) , ltt©jEUVX^?>ftS*4U^X» (grp 

4) , lft(0jEl/yXHW$5^X»(grp 

5) , itt(©isiffi**ffi«)jEw^x^e>ftaiB6 u^x 

»(grp6) i9«**ftrv^5 0 
[0 0 5 6] *fc, %^0flm*o«ttBMfi* 3K 

Em #wvX©ftfflSr*LTV^5 0 Sfc, SEA 
[0 0 5 7] 



EMEA- 

I MG> 



EHEA- 



1 1 5 
(1MBD 

•X0=-1160 
Y0=0. 00000 
Z0=0. 00000 

-eo=30 

•Ymax=400, Ymin=-400 
Zmax=400, Zmin=-400 
(2&&®2) 
XI=84. 2741 
YI=-41. 5221 
ZI=0. 00000 

•0 1 =3 2. 4562 



[0 0 5 8] 



<g r p 1_1> 
*1BBIBjR-X1_1 =-9 4. 9 0 2 3 

Yl_l=46. 



17 0 6 



ml 1 



Z 1_1 =0. 0 0 0 0 0 
0<BA-ei_l=2L 7834 

cr] CffiFflPH t ] [dilftJB^Nd] (Mvd) 



180. 350 



0. 00000 



1. 64000 



58. 6100 



[0 0 5 9] 



(grp 1_2> 
* 1 ffiffiffi£-Xl_2=-88. 7229 



EHBA- 

ml 2 



Yl_2=43. 6865 
Zl_2=0. 00000 
• 0 1_2=20. 4102 
(ft*4Mic r] 
45. 5627 



0. 00000 



1. 00000 



[0 0 6 0] 
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[00 6 1] 



[0 0 6 2] 



[0 0 6 3] 



[0 0 6 4] 



(grp2) 
mi®®lS^-X2=-34. 9300 
Y2=6. 33503 
Z2=0. 00000 
EMEA- 0 2=8. 64336 

(*B©St) (WWcr) CBNMt] CdilM5Wr*Nd) Mvd) 

m2_l 163.924 

6. 48271 1. 84666 23. 8200 

m2_2 -2 5 3. 0 6 2 

0. 0 

OOOO 1. 000 0 0 

(grps) (|& 9 a p r ) 

W*I-xs = o. 0 0 00 0 

YS=0. 00000 

ZS=0. 00000 
[3|EA — 0S=O. 00000 

9 a p r ) oo 9, 37033 

0. 00000 1. 00000 

(grp3) 
*lffiBKvR-X3=3. 98614 
Y3=-2. 43622 
Z3=0. 00000 
EMEfi- 0 3=17.9215 
ClMolE^) »«cr) CiEHMt] Cd*BJf*Nd) (»fvd) 
m3_l -42.9306 

7. 38698 1. 84666 24. 5100 



m3 2 112.103 



0. 00000 1. 00000 



(grp4) 
% 1 ®®H/k-X4=10. 8266 
Y4=-8. 99673 
Z4=0. 00000 
EHEfl- 0 4=19. 1922 
»®GOf^§0 (IWcr) CBIIMt) [d^BSf^Nd] Mvd) 
m4_l 348.555 

10.3189 1.62041 60.2900 



m4_2 -45.3048 



0. 00000 1. 00000 



(grp5) 
^ 1 ffi®lS;&"-X5=23. 0614 
Y5=-5. 73616 
Z5=0. 00000 
EHEA- 0 5=15. 5245 
(*B*>E*) d*¥Scr] CBIMIt] (dMPNd) Blvd) 
m5_l -3272.68 
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[0 0 6 5j 



[0 0 6 6] 



m 5 2 



(grp6> 



m6_l 
m 6_2 



-37. 1363 



•X6=44. 7786 
Y6=15. 6405 
Z6=0. 00000 
• 0 6=52. 7078 



7. 00000 



0. 00000 



1.62041 



1.00000 



60. 2900 



»*tcr) (iniHt) (d»3#r^Nd) Mvd) 



38. 9681 



38. 9478 



a4 

3. 02129E-06 



#*Sml_l 
*«fflm 1_2 3. 4 8 3 5 

-8. 88328 E- 13 
»im2_l - 6. 4 0 6 7 

-9. 25753E-13 
»ffim3_l -4.21130E-06 -2 
»im6_l 9.85175E-07 -1, 
*8Bm6_2 1.85686E-07 -1 
[0 0 6 7] ilB^^ h7^^3^f- 1* 

I 0i -0 O |=2. 46 

±IS^#^ (2) *WfcLT^«»MM>a. 

Nf = 1. 64 0, vf=5 8. 61 
Nb = l. 8 4 7, v n = 2 4. 5 1 
-CS>*K ±IB*«=a; (3) - (6) &ffi1tLX^Z>m* 

ftfrZo r^*Jttti. ooo-efcSo 

[0 0 6 8] Hl2tt, ***»llBc53t^*lcJ:9»6 
fy^hZ* 013*2, KC<I*BtfcoT, 1^0 

[0 0 6 9] 

[■BeflllftRH] 

[H 1 1 *^^co^ 1 <D«*»«<o*¥*«r*t«SC 



10.4222 1.74950 50.0000 



0. 00000 1. 00000 



a6 a8 alO 

. 08565E-09 2. 10924E-13 -1. 59424E-17 
6E-06 3. 71028E-10 

2. 99176 E- 16 
2E-0 7 7. 2 5 6 9 2E-10 

4.49748E-16 
. 04360E-08 1. 72658E-10 -4. 83368E-13 
.67872E-09 1.39183E-12 -3.84829E-16 
.45423E-09 2.07828E-12 -1. 16074E-15 

[02] *%m<D%iommMm<D&&u>xmmm& 

[0 3] «B©*1 o«i»i(DfiUi/yX»«:St 



[as] *«n^i ^ist^mosAB. 
[me] ttm<ofi2<D&im*o>&Ku>>x#mmt: 



[09] ^no«2o»iD»aox¥xosAB a 
[Bio] *»wo*3©*WK«<oi^uv^«3a 

[011] *»M^*3 0*ttJglB©i9:«uvX»Sr^ 



[012] *Sn<o«3«)»BBt^»^#y h 

[013] *«n<ojR3 0%lfe»tB(D%^^SAB. 
[fS^oRW] 

1 1&&® 

2 2ft«® 
3a-3c 
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[H4] 



[09] 



OBI(ymw-Jeft) 



OBJ(ymax-eenter) 



OBJCymax-right) 



Y-I3J35U-1 «X334 
0.I-, 



Y-.I2J«3,Z*-»<«J4 



CONST Anamo r t. 00001 - Scale x 4 
Image plane Y-AXIS 

-> ZrAXIS 



"at JT 



Oil-. 




0.1 1 



YcfljOli 13947- 13 -MTJ 



-o'T 




Y-12J2»2-HjOI42 
LI-. 



Y-I23567.Z-0 
It-, 



0.1 n 



obj(ymax,zmax) 



II 3] 



[06] 



CONST Anamo : 1 .00014 ^ Scale x 4 
Image plane Y-AXIS 

-> ZrAXIS 




obj(ymax t zmax) 
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[H7] 




ms] 



II 2] 



OBJ(ymAx-left) 



OBJ(ymax-center) OBJ(ymax-right) 



OBJ(ymax-left) 



OBJ(ymax«center) OBJCyrnax-right) 



0.1 t 



Y-tJ.WOl .7-13.907 

0.1-. 



Y-JJ.7fJlZ-U.79C2 
0.1 1 



I* 




Y-.l3.7aiB.Z-.U7W2 




Y=OjOJ23»732».»4jOlli> 
0.1 



Y*OJ0470702,ZBl3.7n 




Y-IJ.9731Z-KO0W 
01-, 



Y-IJ.97J6X--14.0C06 



Y-13.BC1.IW> 
O-li 



Y«=H7W,Z-1X78T* 
• 0.1 -. 



[Ell 0] 




-16- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



Ld FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




